The effect of substance P on the spontaneous discharge from injured inferior alveolar nerve fibres in the ferret.
Previous studies in our laboratory have shown that, at a site of inferior alveolar nerve (IAN) injury, there is a close association between the development of spontaneous neural activity and the accumulation of neuropeptides in the damaged axons. As this ectopic activity may contribute to the development of sensory disturbances after injury, we have examined further this relationship by determining the potential role of one neuropeptide, substance P (SP), in the initiation or modulation of the spontaneous discharge. Thirty-six adult ferrets were anaesthetised, the IAN sectioned, and the animals allowed to recover for 3-4 days. In terminal experiments under general anaesthesia, electrophysiological recordings were made from axons in fine filaments dissected from the nerve, central to the injury site. The effect of SP (2 x 10(-12), 10(-6) and 10(-4) M) and SP-antagonist (10(-4) M) applied either close-arterially or topically to the injury site was determined. Of the 101 units studied, 59% were spontaneously active. Close-arterial administration of SP increased the level of spontaneous discharge in a dose-dependent manner, with higher concentrations affecting more units (2 x 10(-12) M, 14%; 10(-6) M, 58%; 10(-4) M, 85%). SP also initiated spontaneous discharge in some previously silent units. Activity in 46% of units also increased in response to the SP-antagonist. None of the units responded to topical application of either SP or SP-antagonist. This study shows that SP can both initiate and modulate the spontaneous discharge from damaged axons, and this mechanism may be a potential therapeutic target in the management of sensory disturbances after nerve injury.